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(54) ENERGY ABSORBING MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To exhibit 
always stabilized shock absorbing ability 
without dispersion in energy absorbing 
characteristics. 

SOLUTION: This energy absorbing member 
has a structure 4 formed into a hollow 
truncated pyramid, and absorbs impact 
energy by deforming the side wall 1 6 of the 
structure 4 when impact is inputted. The 
side wall 16 has a polygonal line in a part in 
the vicinity of a base against the line of 
action (X-X) of a load, and when the impact 
is inputted, the side wall 1 6 generates initial 
deformation always in an outside direction. 

The side wall 16 Is deformed in an always constant pattern when the 
impact is inputted, and at this time, ideal load absorbing characteristic is 
shown, therefore, always stabilized energy absorbing ability is exercised. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It is infixed between the body member of a car, and the interior 
material arranged in accordance with the inside. It consists of the 
structure of hollow with the side attachment wall prolonged towards the 
another side from the base in alignment with either these bodies member 
or interior material. When said side attachment wall deforms at least to 
the input of an impact, it sets to the energy absorption member which can 
absorb the striking energy. Said side attachment wall as the initial 
deformation — said base — the energy absorption member characterized 
by breaking into the method of outside to the line of action of the load by 
said impact, and having the point in order to make a nearby part crooked 
on the outside of said structure. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the energy absorption 
member which absorbs striking energy and makes buffer action between a 
car body and interior material. 
[0002] 

[A related background technique] The impact buffer member indicated by 
JP,7-13533,U as this kind of an energy absorption member is mentioned. 
This well-known buffer member is infixed between a door inner panel and 
the Douala inning, and striking energy is absorbed by deforming according 
to the impact load at the time of a side impact. The well-known buffer 
member specifically has the structure of hollow box type in which the end 
carried out opening towards the inside of a door inner panel, and the side 
attachment wall of this structure has become what inclined to end opening 
altogether, according to such the structure — the input direction of the 
load — receiving — a side attachment wall — respectively — 
abbreviation — since it is in the fixed sense, i.e., the inclination buckled 
towards the inclination, compared with the structure of only the rib only 
set up in the direction of a load, it is thought that a setup of an impact 
buffer value is easy. 
[0003] 

[Problem(s) to be Solved by the Invention] Although fixed regularity is 
accepted about the buckling direction of the side attachment wall in the 
structure in the case of the well-known buffer member mentioned above, 
since a side attachment wall produces complicated deformation in that 



case, dispersion is large against a deformation stroke or an assignment 
load for every side attachment wall. That is, when deformation with all 
always uniform side attachment walls is shown on the occasion of a 
buckling, the deformation stroke and load are fixed and it is always thought 
as the whole structure that fixed buffer action can be demonstrated. 
However, especially the deformation pattern of the side attachment wall 
over the input of an impact is not fixed, and usually shows irregular 
deformation for every side attachment wall each time. If it is in such a 
situation, since stability is lacked in the load absorption property as the 
whole structure, it is stabilized and desired buffer action cannot be 
demonstrated. 

[0004] The place which this invention was made based on the situation 
mentioned above, and is made into the purpose is to offer the energy 
absorption member which can demonstrate the energy absorbing capacity 
always stabilized to the input of an impact. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, the energy absorption member of this invention makes the side 
attachment wall of the structure always produce deformation in fixed 
buckling mode to the input of an impact, the line of action of a load 
[ specifically as opposed to a side attachment wall ] — receiving — that 
base — it should break into the nearby part, the point should be set up, 
and the crookedness projected as initial deformation to this part on the 
outside of the structure shall be produced 

[0006] the base of the side attachment wall first mentioned above when 
according to the energy absorption member of this invention the impact 
was inputted to the structure and the load was added to the side 
attachment wall — a nearby part displaces in the direction of an outside. 
Deformation of such a side attachment wall makes the part concerned 
project on the outside of the structure, and makes a side attachment wall 
crooked by this part (initial deformation). Next, a side attachment wall 
produces a secondary buckling between the crooked part and head lining 
of the structure, and such a buckling produces the crookedness which 
becomes the sense with the above mentioned reverse flection, i.e., the 
inside of the structure, with a convex. At this time, a side attachment wall 
is in the condition of having deformed into the winding path, and the 
assignment load of a side attachment wall reaches a peak in this condition. 



[0007] Then, it displaces in the direction in which each crookedness 
location of the side attachment wall by the initial deformation and 
secondary deformation which were mentioned above in the process in 
which the structure is crushed further keeps away from the base, and a 
side attachment wall deforms continuously at this time, producing rolling 
(wave) in the shape of a wave. In the meantime, the structure is stabilized 
and can maintain a high load absorption property until the deformation 
stroke reaches max, since the assignment load is held to abbreviation 
regularity. 
[0008] 

[Embodiment of the Invention] The energy absorption member of this 
invention is infixed between the body members and interior material of a 
car as mentioned above, absorbs striking energy among these, and it 
functions so that it may ease the impact. If drawing 1 is referred to, the 
energy absorption member of one example has the base 2, and much 
structures 4 are regularly distributed over this base 2, and it is formed in 
it. However, about the number of the structure 4, and its array, there is 
especially no limitation and it may change the pattern suitably. 
[0009] Moreover, the energy absorption member of this example is 
arranged in the state of ****** in the base 2 at the inside of the body 
member 6, and, on the other hand, is making the head lining 8 of the 
structure 4 usually contact the inside of the interior material 10, as shown 
in drawing 2 . In addition, there is no limitation also in this arrangement 
and the base 2 may be arranged as ** at the inside of the interior material 
10. In more detail, the structure 4 of one example is making the shape of a 
truncated pyramid in the air, and the whole surface is carrying out opening 
of the base. However, especially the appearance of the structure 4 is not 
limited, but you may be other multiple frustums and truncated cones, and 
two or more kinds of truncated pyramids and a truncated cone may be 
intermingled, in addition, clear from drawing — as — not the flat surface 
where the side face (spindle surface) of the structure 4 is uniform but that 
base — although it has bending in near, about this point, it mentions later. 
[0010] The die of a lot is used for shaping of the energy absorption 
member of an example as shown in drawing 3 . Specifically, each structure 
4 is formed between the cavity mold 12 and the core mold 14. here — 
illustration — like — the base of a side attachment wall 16 — the angles 



alphal and alpha2 made between the bases 2, respectively differ mutually 
by the nearby part and other parts, namely, the side attachment wall 1 6 — 
the base — the inclination over the flat surface at which the nearby part 
includes the base 2 rather than other parts is set up greatly 
(alpha1<alpha2). 

[001 1] In addition, as shown in drawing 4 , the corner part 18 of the cavity 
mold 12 corresponding to the angle (****) of the structure 4 has the 
predetermined curvature R. On the other hand, the corner part 20 of the 
core mold 14 is making the shape of an edge, and the minimum interval tc 
is secured between these corner part 1 8 and 20 in the state of mold 
doubling of illustration. On the other hand, the part corresponding to side- 
attachment-wall 16 body of the structure 4 is prolonged in parallel 
mutually, and the minimum interval tw is larger than the above-mentioned 
spacing tc. Therefore, in the structure 4 fabricated with these cavity mold 
12 and the core mold 14, the thickness tc of the angle which connects the 
adjacent side attachment wall 16 mutually is formed more thinly than the 
thickness tw of each side-attachment-wall 16 body. 
[001 2] Next, drawing 5 - drawing 10 are referred to, and deformation of 
the structure 4 at the time of an impact input is explained. The impact will 
be shared by each structure 4, if an impact is inputted to an energy 
absorption member as shown in drawing 5 . The input of the impact over 
the structure 4 acts as a compressive load over a side attachment wall 1 6 
as it is. 

[0013] the line of action (X-X) of a load with which it sees in the 
longitudinal section of illustration, and a side attachment wall 16 passes 
along those both ends at this time — receiving — beforehand — the base 
— it breaks into a nearby part and the point is set up. In addition, it 
breaks like illustration and the point is set up in the direction which makes 
a convex the external surface of a side attachment wall 16. Moreover, it 
breaks from the base and, as for the distance HO to a point location, it is 
desirable to be set to about 1 / two to 1/3 to height H of the structure 4. 
[0014] For this reason, if a compressive load acts to a side attachment 
wall 16, as shown by the two-dot chain line among drawing 5 , this part will 
displace in that direction of an outside first. Since such a variation rate 
tends to swell the structure 4 on the whole, between the adjacent side 
attachment walls 16, the force which pulls apart the side edge of each 
other commits it. Since the thinning of the four corners of the structure 4 



is carried out as mentioned above at this time, side-attachment-wall 16 
comrades which a crack arises in the four corners of the structure 4, and 
adjoin them as shown in drawing 6 are torn, in connection with the tear of 
such a side attachment wall 16, it is shown in drawing 7 — as — a side 
attachment wall 1 6 — the base — it is crooked, making a nearby part 
project on the outside of the structure 4 (initial deformation). 
[0015] Furthermore, a side attachment wall 16 produces a secondary 
buckling to the part between that part and head lining 8 that were 
crooked, and makes this part fall inside the structure 4, as shown in 
drawing 8 . And if such a buckling progresses, as shown in drawing 9 , a 
side attachment wall 16 will produce the crookedness which becomes with 
a convex inside the structure 4, and, thereby, on the whole, the structure 
4 will be crushed. Then, if depression of the side attachment wall 16 by 
above-mentioned secondary deformation increases in the process in 
which the structure 4 is crushed further, at least that part and the flection 
produced according to initial deformation will rise relatively to the base 2, 
and it will displace in the direction in which each crookedness location of 
these side attachment walls 16 keeps away from the base, as shown in 
drawing 10 . Consequently, a side attachment wall 16 deforms 
continuously, producing wave-like rolling (wave) like illustration. 
[0016] Reference of drawing 1 1 shows the load absorption property 
accompanying the deformation of the structure 4 mentioned above. Like 
illustration, the imposed load of the structure 4 has started to the input 
and coincidence of an impact greatly, when this load reaches the 
predetermined value f1 , side-attachment-wall 1 6 comrades are torn 
(shear), and above-mentioned initial deformation arises on a side 
attachment wall 1 6 at this time (refer to drawing 7 ). Then, although an 
imposed load once falls, it goes up in connection with secondary 
deformation of a side attachment wall 16, and the buckling mentioned 
above on the side attachment wall 16 when the predetermined buckling 
load f2 was reached arises (refer to drawing 8 ). 

[0017] Although the imposed load of the structure 4 has reached the peak 
at this time, while having produced after this continuous deformation 
(rolling) of the side attachment wall 16 mentioned above in the process in 
which the structure 4 is crushed further, that imposed load is held at the 
level of peak value f2. All the striking energy absorbed by the deformation 
of the structure 4 mentioned above is expressed among drawing 1 1 in the 



field which performed hatching. During this deformation, if the imposed 
load is held as mentioned above at high fixed level, the amount of energy 
absorption can be maximum-ized within a predetermined deformation 
stroke. 

[0018] On the other hand, the deformation pattern of the side attachment 
wall 16 mentioned above is certainly attained about all the structures 4 by 
setup of the breaking point. Therefore, the energy absorption member of 
this example does not have dispersion in an energy absorption property 
each structure 4 of every, and the always stabilized buffer capacity can be 
demonstrated. In addition, since the thickness of an angle is thinly set up 
rather than the body part of the side attachment wall 16 (tw>tc), in 
addition to deformation of a side attachment wall 16, the shearing is also 
still more advantageous [ the structure 4 of this example ] at the point 
which can absorb energy. In addition, on the occasion of shaping of the 
structure 4, the cavity type 12 of corner section 18 may be beveled in the 
shape of a fillet. 

[0019] Moreover, since side-attachment-wall 16 adjacent comrades are 
independently deformable respectively in this example, achievement of the 
initial deformation mentioned above and secondary deformation is also still 
more advantageous at a more positive point. However, even if it does not 
form a thin-walled part like especially this example, the energy absorption 
property of the structure 4 is not spoiled extremely, and formation of a 
thin-walled part is arbitrary in this invention. 

[0020] without being restrained by one example mentioned above, this 
invention can deform into versatility and can be carried out. For example, 
even when it may be set up by on the whole curving a side attachment 
wall 16 as a convex outside and the appearance of the structure 4 is 
mainly made into the shape of a truncated cone, as the breaking point of a 
side attachment wall 16 is shown in drawing 12 , and it is shown in drawing 
13 , it is, curving a side attachment wall 16 as a convex outside on the 
whole, and a setup of the breaking point is possible. In addition, whenever 
it is making the appearance of the structure 4 into the shape of a 
truncated cone, it is not concerned in the input direction of an impact, but 
the deformation pattern is fixed. 

[0021] In addition, the structure 4 may be projected and formed in the 
both sides although the structure 4 is projected and formed only in one 
field of the base 2 in the energy absorption member of the example 



mentioned above. 
[0022] 

[Effect of the Invention] As explained above, according to the energy 
absorption member of this invention, by always showing a fixed 
deformation pattern to the input of an impact, it is stabilized and suitable 
buffer capacity can be demonstrated. 



[Translation done.] 
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